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BACKGROUND: Mean portal vein diameter is considered as the best indicator for portal hypertension. 
However, the cutoff point differs from study to study (above 10-15 mm) despite the existence of normal 
mean portal vein diameter between 10-15 mm in different settings.This implies the existence of limited 
evidence on normal portal vein diameter for all populations in all countries prior to setting the cutoff 
points. Therefore, the aim of this study was sonographic assessment of normal mean portal vein diameter 
among patients referred to The Department of Radiology in Jimma University Hospital. 
METHODS: A facility based cross-sectional study was conducted from November to December 2014 at 
Jimma University Hospital on a total of 195 clients. Data about portal vein diameter for eligible clients 
were collected by radiologists using Sonography. Data were edited manually, entered and analyzed using 
SPSS version 16.  
RESULT: Data were collected from a total of 195 participants. Among these, 121(62.1%) were males and 
the median age of the participants was 35 years. The study revealed a normal mean portal vein diameter 
of 10.6 mm ±1.8 SD with a respirophasic variation of 25.6%. Likewise, the normal mean portal vein 
diameter seemed to have varied significantly by age and sex.   
CONCLUSION: The study revealed a normal mean portal vein diameter ranging below 13 mm. Hence, 
decisions made in clinical settings should base on these findings. Besides, there is a need for large scale 
study to determine portal vein diameter variation by age and sex, controlling other confounders. 




   
Portal vein is a special conduit which transmits 
blood from the capillaries of intestinal wall and 
spleen to capillaries of hepatic sinusoids (1,2). The 
most common abnormality of this special conduit 
(portal venous system) is portal hypertension (2).  
  Portal hypertension is a prevalent clinical 
syndrome defined as an increase in portal venous 
pressure, and this leads to in impendence of blood 
flow through the vein into the hepatic circulation 
(2-5). The most common causes of portal 
hypertension cited in different studies were 
cirrhosis (in developed countries) (6,7), 
schistosomiasis (in endemic areas) (8) and hepatic 
vascular abnormalities (4). As a result of portal 
hypertension, dilatation of portal vein, 
splenomegaly and formation of portal systemic 
collaterals at different sites are consequently 
developed. Hence,it leads to high mortality and 
morbidity because it is the most common 
complication and leading reason for deaths among 
clients with chronic liver disease (2,6,7). 
Regardless of the types of causes, the 
complications (consequences) of portal 
hypertension are similar (6,7). 
Since many centuries ago, there were trials 
for the development of portal hypertension 
measuring tools (Ultrasound) among which Gray-
scale Ultrasound (US), Doppler US and 
Sonography were better sensitive and specific 
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ones (2,7,9). Although Gray-scale and Doppler US 
allow anatomic and functional evaluations of the 
major tributaries of the portal venous system (9), 
Sonography is non-ionizing, easily accessible, 
non-invasive and portable in nature, reliable, low 
in cost and also it is rapid.  These features make 
Sonography a good diagnostic tool for portal 
hypertension (4,7,10,11). 
The normal portal vein diameter (PVD) can 
vary normally between 7 to 15 mm while normal 
portal venous pressure lies between 5 and 10 
mmHg (14 cm of H2O) (12). If portal venous 
pressure is more than 15 mmHg (30 cm of H2O), 
then it might indicate portal hypertension (12). A 
portal vein diameter greater than 13 mm is 
assumed to be the cutoff point for portal 
hypertension in the appropriate clinical setting (4-
6,13). On the contrary, a portal vein diameter 
greater than 10 mm was also considered as portal 
hypertension in previous literatures (2,7,14). 
However,  mean normal portal vein diameter 
greater than 10 mm was also indicated from 
previous studies:13 mm (15), greater than 11mm 
in Nigeria  (2), 11.54 mm in Kolkata (6), which 
contradicts with the mentioned cutoff point. 
These imply the existence of limited evidence 
on normal portal vein diameter for all populations 
in all countries of the world prior to setting the 
cutoff points. On top of this, the need for having 
scientific evidence on mean portal vein diameter 
among normal and with portal hypertensive clients 
in all countries was cited by literatures (2,7). 
To the investigators’ knowledge, there was a 
single study on mean normal portal vein diameter 
using Sonography in the Ethiopian context set up 
(7). However, it was conducted on the country’s 
highest specialized referral hospital, in which 
patients are usually presented with severe and 
complicated diseases. Hence, these clients might 
not represent relatively healthy, mild and 
moderately ill clients in all corners of the country. 
Likewise, schistosomiasis (a known cause for 
portal hypertension) was also prevalent (26.3%) in 
the study area (16). Thus, health professionals 
may encounter repeated difficulties in deciding 
portal hypertension. Therefore, the aim of this 
study was to estimate the mean normal portal vein 
diameter using Sonography among clients coming 
to the Radiology Department of Jimma university 
Hospital, Southwest Ethiopia. 
 
METHODS AND MATERIALS 
 
Study setting: Data were collected in Jimma 
University Hospital from November 1, 2014 –
December 12, 2014 on patients waiting to have 
diagnostic imaging at Radiology Department of 
Jimma University Hospital, Jimma Town, 
Southwest Ethiopia. Jimma Town is located in 
Southwest Ethiopia, 335 km from Addis Ababa, 
the capital city of the country. The hospital serves 
for over 15 million people in Southwest Ethiopia 
(17). There were two x-ray machines, one 
fluoroscopy and three functional ultrasounds (one 
Doppler ultrasound) in the Radiology Department 
of the hospital.  
Study design: Institution based cross-sectional 
study was utilized.This was selected because the 
study was aimed at measuring the normal portal 
vein diameter of clients at a certain point in time, a 
snap shot measurement.  
Participants: All eligible adult patients refered 
from all departments of the hospital for routine 
diagnostic abdominal sonographic scanning were 
included to the study. For a patient to be included 
in the study, he/she (i) had to fast for any food for 
at least six hours (ii) had no the clinical diagnosis 
or sonographic features suggesting the presence of 
hepato-biliary disease (iii) should not be a 
pregnant women and (iv) had no hepato-biliary 
surgery or recent surgery for other reasons. 
Hepato-biliary disease indicate any of the 
following problems, patient with hypertension, 
diabetes mellitus and/or cardiac disease. 
Sampling procedure: A total of 195 patients who 
fulfilled the eligibility criterion and came to the 
Radiology Unit within the specified study period 
were consecutively included into the study. 
Howevere, resource was too limited to extend the 
number of participants. 
Measurement: Before specific measurement of 
the portal vein diameter, routine scanning was 
done to check for the eligibility criteria using 
Sonographic criteria, asking for symptoms, 
conducting physical examination, reviewing  cards 
and asking questions about fasting. Then, eligible 
clients were asked their age and filled their sex on 
a prepared checklist. With regard to the standard 
operative procedure of LOGIQ P6R3.5MHZ 
convex probe Sonography, the patient was 
scanned in supine and right anterior oblique 
position with the transducer in the oblique position 
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in the RUQ of the abdomen. Measurement of the 
portal vein diameter was taken in quiet respiration 
at the hilum of the liver just before bifurcation into 
right and left. The diameter was taken by putting 
the two cursors in the internal wall of the portal 
vein; the wall of the portal vein was excluded 
from the measurement.  
With respect to portal vein diameter variation 
with phases of respiration, the measurement was 
made during inspiration, expiration and quiet state. 
Then, the findings of the Sonography were filled 
in the checklist. Respirophasic variation was 
calculated as deep inspiratory minus deep 
expiratory and divided by mean deep inspiratory 
PVD multiplied by 100%. Respirophasic variation 
was considered normal if above 20%. Normal 
mean portal vein diameter was the average of 
mean deep inspiration and expiration. Variables 
like normal portal vein diameter in mm, portal 
vein diameter during phases of respiration, age, 
and sex were included in this study. 
Data were collected by two radiologists 
working in the Radiology Unit, and all the 
investigators were assigned as supervisors. Half 
day training and discussion was made with the 
radiologists to reach consensus about the standard 
operative procedure of Sonography. Supervision 
was made by the investigators during the data 
collection to ensure data quality. 
Data processing and analysis: Data were edited 
manually before entry to a computer and then 
entered to SPSS version 16. Thereafter, it was 
cleaned, coded and analyzed. Descriptive analysis 
was computed to calculate mean and standard 
deviation of normal portal vein diameter as well as 
age. Percentage change in portal vein diameter 
during phases of respiration as well as proportion 
of clients lay under age and sex categories were 
computed. Result was presented in the form of 
tables and figure.  
Ethical consideration: Ethical clearance was 
obtained from the Ethical Board of the College of 
Public Health and Medical Sciences of Jimma 
University. Oral consent was obtained from the 
study participants after the consent form was 
developed by the research team and approved by 
the ethical committee of Jimma University. 
Similarly, all the information gathered from the 
clients was handled confidentially, and it was used 
only for research purpose. Care was taken not to 
interfere with the normal radiologic services given 
in the department. Clients found victims of portal 
hypertension during screening for eligible 
participants were counseled and linked with the 




Mean portal vein diameter and its distribution 
by age and sex: Data were collected from a total 
of 195 participants, among these, 121(62.1%) 
were males. The median age of the partcipants 
was 35 years.  Near to twenty nine percent, 18.5% 
and 12.8% of the participants were in the age 
categories of 21-30, 51-60 and 11-20 years 
respectivly (Table 1). 
 
Table 1: Mean portal vein diameter distribution by age and sex at Jimma university Hospital (n=195), South West 
Ethiopia, 2014. 
 
Variables Category N (%) Mean PVD  +SD F-test P-value 
Age (in years) < 10 13(6.7) 7.9+ 1.6 8.20 0.001 
11-20 25(12.8) 9.7 +2.05   
21-30 56(28.7) 11.08+1.4   
31-40 26(13.3) 10.7+1.6   
41-50 17(8.7) 11.3+1.6   
51-60 36(18.5) 10.9+1.7   
61-70 7(3.6) 9.9+1.0   
≥71 15(7.7) 10.8+1.5   
Total 195(100.0) 10.60+1.8   
 t-test P-value 
sex Male 121(62.1) 10.9+1.9 3.63 0.001 
Female 74(37.9) 10.00+1.5   
Total 195(100) 10.6±1.8   
PVD portal vein diameter, SD standard deviation 
 





The normal mean portal vein diameter (±SD) was 
10.6mm ±1.8 SD. The result showed an increment 
of mean portal vein diameter from the age less 
than 10 years up to 30 years. The mean portal vein 
diameter was 11.3 mm+1.6 in the age category of 
41-50 years and 7.9 mm +1.6 in less than 10 years 
children. The normal mean portal vein diameter in 
males was 10.9 mm + 1.9 and 10.0 mm +1.5 in 
females. Moreover, the normal mean portal vein 
diameter differed by age (F=8.20, P<0.001) and 
sex (t=3.60, P<0.001) significantly (Table 1). 
Normal mean portal vein diameter variation by 
respiratory phases: Table 2 shows the 
comparison of normal mean portal vein diameter 
in case of quiet, deep inspiration and deep 
expiration. In that, the mean + SD of deep 
inspiration was 12.1 +1.9 mm, 9.0 ±1.9 mm 
during deep expiration and 10.3±1.8 mm during 
quite respiration (Table 2). 
 
Table 2: Mean portal vein diameter during quite, deep inspiration and deep expiration at Jimma University Hospital 
(n=195), South West Ethiopia, 2014. 
 
 
 Male Female Total 
Variables N Mean PVD ±SD N Mean PVD ± SD N Mean PVD ± SD 
During Quite 121 10.60±1.90 74 9.80±1.60 195 10.3±1.8 
During deep inspiration 121 12.5±2.00 74 11.60±1.70 195 12.1±1.9 
During deep expiration 121 9.30±2.00 74 8.40±1.50 195 9.0±1.9 
N is number of respondents 
Respirophasic variation of mean portal vein 
diameter: With respect to the respirophasic 
variation of normal portal vein diameter, the 
highest was among females (27.6%) but it was 









This study was aimed at assessing using 
Sonography the normal mean portal vein diameter 
and its distribution by age and sex. The study 
revealed a normal mean portal vein diameter of 
10.6 mm ±1.8 SD with a respirophasic variation of 
25.6%. In addition, the normal mean portal vein 
diameter seemed to have varied by age and sex. 
The normal mean portal vein diameter in our 
setting was 10.6 mm ±1.8 SD which is in 
agreement with other studies done in USA (11 
mm±2 SD) (5), Nigeria (11.45 mm±1.49 SD) (2), 
and Kolkata (11.54 mm) (6). However, our finding 
is inconsistent with the finding of a study done in 
Addis Ababa, Ethiopia (7.9 mm±2 SD) (7). The 
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discrepancy could be due to ethnic differences 
because the setting of this study is located in 
Oromiya Region where most of the participants in 
our study were possibly Oromo in ethnicity unlike 
participants who were possibly from all ethnic 
groups of Ethiopia in the study carried out in 
Addis Ababa. On top of this, mean portal vein 
diameter was significantly greater in males than in 
females in this study. Male participants were 
higher in this study (62%) than study done in 
Addis Ababa (38%). Hence, the variation could be 
due to the participants’ sex. 
The respirophasic variation of mean portal 
vein diameter was 25.6%, which shows a normal 
mean portal vein diameter increase during 
inspiration that is above the cutoff point (20%). 
Clients below 20% in respirophasic variation of 
mean PVD are suspected to have portal 
hypertension (4, 7). However, the finding of this 
study was slightly higher than a study done in 
Addis Ababa, Ethiopia (21.5%) (7). However, the 
implications of mean portal vein diameter and 
respirophasic variation in this study seem 
contradictory with the findings in Addis Ababa, 
Ethiopia. This might be due to the loose indication 
of average portal vein diameter for portal 
hypertension as compared to increase in portal 
vein diameter during deep inspiration (18). 
In addition, the mean portal vein diameter 
seemed to have varied significantly with age 
(F=8.20, P<0.001) and sex (t=3.60, P<0.001). 
There was a consistent finding with respect to 
mean portal vein diameter variation by age in 
previous studies done in India (12), USA (5), 
Nigeria (2) and Addis Ababa, Ethiopia (7). 
Previous studies done in West Bengal (6), India 
(12) and Addis Ababa, Ethiopia (7) identified that 
mean PVD did not vary by sex although no 
statistical tests were done.  
This study could have its own limitation in 
that, the role of confounding factors in 
determining the mean portal vein diameter 
variation by age and sex was not controlled. 
Hence, interpretation and utilization of the 
findings should be made with care. In conclusion, 
the study revealed a normal mean portal vein 
diameter ranging below 13 mm with a normal 
respirophasic variation (above the cutoff point for 
portal hypertension). In addition, the normal mean 
portal vein diameter seemed varied by age and 
sex. Hence, decisions made in clinical settings 
should base on these findings. Besides there is a 
need for large scale study to determine mean 
portal vein diameter variation by age and sex, 
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